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EXECUTIVE SUMMARY

In 1991 and 1994, the U.S. Department of Defense identified two primary areas of environmental
concern, with respect to contaminants, at Bainbridge Naval Training Center (BNTC) located near
Port Deposit, Maryland. The Areas of Concern identified were the Old Landfill and the Fire
Training Area, Both sites were areas in which hazardous materials and regulated substances had
been historically used or stored. The Old Landfill was used for disposal of pesticides, asbestos,
and other contaminants from the early 1940s through 1976. The Fire Training Area contained
several brick buildings, an oil separator pit, underground vaults and underground storage tanks.
Remedial Actions were performed in 1994-95 to temove the sources of contamination

In 1998, an Ecological Risk Assessment (ERA) was conducted for the two Areas of Concemn at
BNTC by the U.S. Fish and Wildlifc Service’s Chesapeake Bay Field Office (CBFQ). Resuits of
the ERA suggested that benthos and fish are likely to be at risk in aquatic habitats near the Old
Landfill. In addition to the potential risk from chemical contaminants, another threat to the
benthic community in streams near the Old Landfill appears to be habitat degradation. The ERA
also determined that risks to benthos and fish appear to be unlikely in aquatic habitats draining the
Fire Training Area.

Based on the recommendation of the ERA, CBFO conducted a Rapid Bioassessment Protocol
(RBP) investigation of three streams draining the Areas of Concern to assess their overall
ecological condition. Of the three streams, two drained the Old Landfill and were identified as the
East Branch Tributary (EBT) and West Branch Tributary (WBT). A single stream drained the
Fire Training Area, and was identified as Happy Valley Branch (HVB).

The RBP results for the stream (HVB) draining the Fire Training Area supported the findings of
the 1998 ERA, that risks from contaminants derived from the Fire Training Area to benthos and
fish are unlikely. The high RBP scores for physical habitat and benthos at this stream indicated
that HVB could have been used as a reference stream for this investigation. It is recommended
that future aquatic biomonitoring at BN1C utilize HVB as the on-site reference stream.

Results of the RBP for the two streams draining the Old Landfill (EBT and WBT) determined that
degraded benthic macroinvertebrate communities exist in these two streams. In addition, physical
habitat at WBT was severely degraded and incapable of supporting a healthy aquatic community.
It should be noted that the RBP study has not investigated whether or not contaminants derived
from BNTC activities are the causative factor responsible for the degraded benthic communities
within these two streams. The RBP, however, did identify the presence of poor physical habitat
which can be a major factor resuiting in the degradation of the benthic community.
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INTRODUCTION

The Bainbridge Naval Training Center (BNTC) is located in the Susquehanna River watershed
near the town of Port Deposit, Maryland. BNTC was an active Navy training facility from 1941
to 1949, 1951 to 1957, and 1972 to 1976 (Ecology and Environment 1997). Part of the facility
was used as a Job Corps Center by the Department of Labor between 1978 and [990. The site
has been largely unused since 1990 and will be transferred to the State of Maryland in the near
future.

Through the Department of Defense’s Installation Restoration Program (IRP), the Navy identified
two primary areas of environmental concem at BNTC--the Old Landfill and the Fire Training
Area. Both sites were areas in which hazardous materials and regulated substances had been
historically used or stored (Evology and Environment 1$97). The Old Landfill was used for
disposal of pesticides, asbestos, and other contaminants from the early 1940s through 1976. The
Fire Training Area contained several brick buildings, an oil separator pit, underground vaults and
underground storage tanks. For both sites, risks to human health and the environment are being
investigated according to the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) process. Sampling was conducted in 1991 and 1994 and Interim
Remedial Actions were performed in 1994-95 10 remove the sources of contamination.

In 1998, a desktop Ecological Risk Assessment (ERA) was completed for the BNTC by the U S.
Fish and Wildlife Services’s Chesapeake Bay Field Office. CBFO results of the ERA suggested
that benthos and fish are likely to be at risk in aquatic habitats near the Old Landfill. The ERA
also determined that risks to benthos and fish appear to be unlikely in aquatic habitats draining the

Fire Training Area (Pinkney and Johnson, 1998).

In addition to the potential risk from chemical contaminants, another threat 1o the benthic
comumunity in streams near the Old Landfill appears to be habitat degradation. Sandy soils from
the landfll area have entered the West Branch Tributary (WBT) and continued downstream after
the confluence of the East Branch Tributary (EBT). The Navy will complete a remedial action to
eliminate this source in September, 1999.

One of the risk management recommendations that resulted from the ERA was an sssessment of
the ecological condition of three streams draining BNTC Areas of Concern using the EPA Rapid
Bioassessment Protocol (RBP). The RBP involves the biological (fish and or/macroinvertebrate
community) and physical (habitat) characterization of stream quality. This inexpensive screening
tool can be used to: determine if a given stream is supporting or not supporting a designated
aquatic life use; characterize the existence of and severity of use impairment; help to identify
sources and causes of use impairment; evaluate the effectiveness of control actions and
restoration activities; and support cumulative impact assessments (Plafkin ef al. 1989, Barbour et
al. 1997). In this study, results of the RBP will be used to deterrmine the existing physical and
biological condition of three streams at BNTC. These data can serve as a baseline to evaluate
jc:hang::s in stream quality following remediation of the Old Landfill as 1 source of sediment
oading,



METHODS

sc D (e

Three on-site BNTC streams and an off-site reference stream (within the Susquehanna River
watershed) were selected for this study. A single 100 m reach was used as representative of the

stream.

The East Branch Unnamed Tributary (EBT) is & shallow, first order stream draining the east side
of the BNTC Old Landfill (Figure 1). Water depths at this site were generally less than one foot.
The stream flows through a mixed deciduous forested area, with the banks of the stream heavily
vegetated by herbaceous and shrub type species. Instream habitat contained a mix of small riffle
areas, shallow pools and an abundance of woody debris and snags. EBT drains into the West
Branch Unnamed Tributary, downstream of the study reach, near the Old Water Tower located
next to Rt. 276,

West Branch Unnamed Tributary (WBT) is a shallow, first order stream draining the west side of
the BNTC Old Landfill, flowing parallel to Rt. 276 (Figure 1). Water depths at this site were
similar to EBT. Historically, runoff from the Old Landfill entered the stream; however, sediment
loading into the stream has recently been minimized by stabilization of the Old Landfili banks.
The portion of stream in the study reach (located primarily on state property) is channelized, with
concrete replacing the natural bank for most of its length. This section of the stream was selected
because the stream reach located on BNTC property was being worked on by the site engineers
and construction crew during the time of sampling. The section of stream occurring on the
BNTC is bounded by grasses, with no forested ripanian area present. Once the stream exits the
BNTC property (beginning of study reach), a marginal forested riparian area exists on the east
bank of the stream. Instream habitat is uniform in pature, with few riffles and pools present. In
addition, WBT receives highway runoff and its associated contaminants from Rt. 276 during

precipitation events.

Happy Valley Branch (HVB) is & second order stream that drains the Fire Training Area

(Figure 2). Tt is designated as a trout propagation stream by the Maryland Department of Natural
Resources (MDNR). HVB flows through an extensive forested riparian area composed mostly of
mixed deciduous tree species. In stream habitat is composed of riffles, pools, and an abundance
of woody debris and snags.

Big Branch (BBR) is a second order stream located in Harford County, Maryland adjacent to
MD Rt. 136 (approximately 5 miles west of Harkins) (Figure 3). BBR was identified by
personnel from the Maryland Biological Stream Survey (MBSS) (S. Stranko, MDNR, personal
communication) as a reference stream and was used for comparative purposes in this
investigation. The stream flows through a forested riparian area, bordered by some agricultural
land. The stream is characterized by a number of moderate to large riffles; shallow and deep
pools; and abundant woody debris and snags. Reference conditions found at BBR were used to
scale the assessment to the "best attainable” situation. The ratio between the score for the BNTC
sites and the score for the reference condition provided a percent comparability measure for each
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site. Each BNTC site was then classified on the basis of its similarity to expected conditions
found at BBR, and its apparent potential to support an acceptable level of biological health

(Barbour er al. 1997)

Field Methods

In December 1998, CBFO Environmental Contaminants personnel conducted water quality
measurements and the RBP (physical habitat assessment and biological assessment) at the three
BNTC streams and the reference stream. Water quality was measured at each site using &
Hydrolab Surveyor 4 Data Sonde Unit (Hydrolab Inc., Austin, TX). Hydrolab units were
calibrated before field use (same day as field sampling). Water temperature, pH, conductivity,
dissolved oxygen (D.0.), percent oxygen saturation, turbidity, salinity, and depth were the
parameters measured . In addition, general physical characteristics of the immediate area were
also recorded (Figure 4a).

The RBP methods used in this ecological assessment are based on those developed by Plafkin et
al. (1989). These methods were used to assess overall physical habitat and biological health
within each stream.  All physical habitat data collection and benthos sampling tock place within a
100 m reach of stream.

Physical habitat data was based upon 10 in-stream variables that included: epifaunal substrate,
pool substrate, pool variability, sediment deposition, channel flow, channe! alteration, channel
sinuosity, bank stability, vegetative protection, and riparian zone width See Figure 4b for an

example of the physical habitat assessment data sheet and a description of the physical habitat

parameters.

Benthic macroinvertebrate community composition within each stream was based on twenty
benthos samples collected from a proportion of four in-stream habitats that were present. In-
stream habitats sampled were; substrate type (cobble, sand and other fine sediment), snags,
vegetated banks, and submerged aquatic vegetation). A sample consisted of a single jab in a
designated habitat type with two sweeps of a D-frame net (mesh size = 500 u) within a 1 meter
area (Barbour er al. 1997). Invertebrate samples were placed in glass jars and preserved in 70%
ethanol. Samples were sorted in the laboratory using the methods described by Barbour er al.
(1997). All benthos were identified in the laboratory to the lowest possible taxa by a trained
aquatic invertebrate taxonomist familiar with regional benthic fauna.

Bioassessments of each stream were based on a number of metrics that evaluate
macroinvertebrate community composition within each stream. In addition, multimetric
assessments provide detection capability over a broader range and nature of stressors and give a
more complete picture of biological condition than single biological indicators (Barbour ef af.
1995). The Ohio Environmental Protection Agency (1987) suggested that the combined strength
of the metrics minimizes any individual weaknesses.



Data Analysis

Physical habitat data was assessed and evaluated using the percent comparability of the BNTC
streams to the reference site (Figure 5). Use of a percent comparability evaluation allows for
regional and stream-size differences which affect flow or velocity, substrate, and channel
morphology (Plafkin ef al. 1989). In an effort to make a valid assessment of the benthic
communities and health of the streams, four benthic metrics, and three ecological indices were
used to evaluate overall benthic health within each stream. Benthic metrics included: taxa
richness; Ephemeroptera, Plecoptera, and Trichoptera (EPT) Index; percent dominant taxa; and
Community Loss Index. The values obtained for each metric were given a score of 6, 3, or 0,
based on percent comparability to the reference site (Figure 6).

The three ecological indices used were species diversity (Shannon’s and Simpson’s Diversity
Indices); equitability (based on Simpson’s Indices); and community similarity (Jaccard's
Coefficient of Community) (Barton and Metcalfe-Smith, 1992; Camargo, 1993, Rosenburg and
Resh, 1993). Values obtained for these indices are based on a score of 0.0 -1.0, with the premise
that as environmental siress increases, index values decrease. Formulae for the above indices can
be found in Brower et al. (1990) and Platkin ef al. (1989).

RESULTS

Water Quality

Evaluation of the water quality data showed no abnormal values, Values cbtained at each site
were within the range expected to be found in freshwater streams in the region. D.O. and pH met
the U.S. Eavironmental Protection Agency (USEPA) Ambient Water Quality Criteria for D.O.
and pH in freshwater streams (USEPA, 1986,1998). It was noted, however, that WBT was the
only stream without saturated D.O. levels, had the highest conductivity, and lowest pH values of
the four streams (Table 1). Coincidentally WBT ranked the lowest in terms of the physical habitat
assessment and benthic bioassessment (see Tables 2, 3, and 4). The water quality values observed
at WBT, however, should not be considered ta be having an adverse impact on aguatic biota
Although WBT had non-saturated D.O. levels, the values observed approximated 90 percent
saturation and probably had minimal effect on in-stream fauna,

Physical Habi

As expecied, BBR had the highest physical habitat score, scoring 168 points out of a possible
200. HVB scored 163 points, while EBT and WBT had scores of 140 and 84 points
respectively. HVB was considered comparable 1o the reference site, with a score of 97%. EBT
and WBT were both rated as moderately impaired, scoring 83% and 52% respectively (Tables 2,
3,and 4).



Benthos - RBP Metrics

All benthic metrics results in this report are based on the family level. Damage incurred by some
specimens made it impossible to identify to the genus or species level, especially members from
the family Chironomidae (order Diptera) (Appendix B).

Taxa Richness: HVB and BBR had the greatest taxa richness, with 33 and 32 invertebrate
families represented respectively. Taxa richness was reduced to 24 families at site EBT, followed
by 21 families at WBT. When compared to the reference stream, HVB exceeded 100 percent due
to the slightly higher number of taxa found at this stream. EBT and WBT had scores of 75% and
65% respectively, Final metric scores were 6, 3, and 3 for HVB, EBT and WBT respectively
(Tables 2, 3, and 4)

EPT Index: EPT Index scores were the highest at BBR and HVB, EPT scores for these site were
19 and 16 respectively. EPT Index scores were reduced to 9 at EBT, and 3 at WBT., When
compared to the reference site, ITVB had a score of 84%4, whercas EBT and WBT scored 47%
and 16%, respectively. Final metric scores were 3, 3, and O for HVB, EBT and WBT
respectively (Tables 2, 3, and 4)

Percent Dominant Taxa: The family Ephemerellidae (order Ephemeroptera) was the dominant
taxa found at BBR and represented 32% of the taxa at this site. The family Chironomidae (order
Diptera) was the dominant taxa found at the other three sites. Chironomids represented 34% and
33% of the taxa found at HVB and EBT, respectively. Chironomids represented 70% of the taxa
found at WBT. BBR, HVB, and EBT each had metnic scores of 3, whereas WBT scored 0
(Tables 3 and 4)

Community Loss Index values (based on reference taxa richness value) were 0.39 at HVB,
increasing to 0.87 at EBT and 1.2 at WBT. HBYV had a metric score of 6, whereas EBT and
WBT each scored 3 (Tables 2 and 4)

The total score (as percent comparable to the reference site) of the bioassessment using the
benthic metrics for each stream showed that HVB Branch was 86% comparable to the reference
site, indicating that it was non-impaired, EBT was 43% comparable to the reference site,
indicating that it was moderately impaired. WBT was also rated as moderately impaired with a
score of 29% (Table 4).

Ecological Indi

Species Diversity Indices: Species diversity indices scores were high at all sites excluding WBT.
Shannon’s Diversity Index (H’) scores for BBR, HVB, and EBT ranged from 0.94 - 0.98.
Simpson’s Diversity Index (Ds) scores were also relatively high at the same three sites, ranging
from 0.83 - 0.84. H’ and Ds scores for WBT were 0.55 and 0.49 respectively (Table 2).



Equitability Index: Equitability (E') scores, were similar at sites BBR, HVB and EBT, with values
ranging from 0.85 - 0.87. Equitability was reduced at site WBT with E’ scores of 0.52 (Table 2),

Similarity: Jaccard's Coeflicient of Community (CCj), & measure of community similarity (as
compared to the reference stream) was highest at HVB, with a score of 0.41. CCj was further

reduced to 0.24 at site EBT, and to 0.15 at WBT (Table 2).

DISCUSSION

Of the three BNTC sites evaluated, HVB was rated as the least impacted, followed by EBT,
WBT ranked as the most impacted. According to the criteria characterization of biological
condition for RBP II (Figure 6), IIVB is comparable to the best situation to be expected within
the ecoregion. A balanced trophic structure exists, as does optimum community structure for the
given stream size and habitat quality. Because HVRB is highly comparable to the reference stream
in terms of physical habitat and biological condition, HVB could have been utilized as the
reference site for this investigation. The overall RBP scores reaffirms the 1998 ERA results
conducted earlier by the USFWS which stated that risks to benthos and fish from contaminants
derived from the Fire Training Area appear unlikely. Water quality results, similar ecological
indices values (Tables 1 and 2), and the presence of stone flies from the family Chloroperlidae
(order Plecoptera), an extremely pollution sensitive group at only the reference site and HVB
(Appendix B), provides further support for this assessment and evaluation of HVB.

Tt was also interesting to note the possible existence of the subterranean amphipod, Stygobromus
tertuis lenuis or S. tenuis potamacus, at HBV and EBT. This species is listed by the Maryland

Natural Heritage Program as possibly rare or uncommon in Maryland (MDNR, 1894). The
presence of these organisms indicates that specialized habitats exist, and that these sites may neexd

10 be pratected from further degradation. The specimens will be sent 1o Dr. John Holsinger (Old
Dominion University, Richmond, VA), a specialist in Sygobromus identification, for verification.

RBP scores for EBT and WBT indicated that both of these sites were moderately impaired with
respect 1o biological conditions. Based on the criteria characterization of biological condition
for RBP I (Figure 6), EBT and WBT are moderately impaired because a number of intolerant
forms have been lost as indicated by a reduction in the EPT Index. EPT Index values for these
two sites were below 50 percent of the reference value, ranging from 47 to 16 percent (Table 3).

Based on the EBT and WBT physical habitat scores, only EBT is capable of supporting an
acceptable level of aquatic biological health. A major physical habitat limiting factor at EBT was
its reduced pool variability score (Appendix A). The pools found at this site were few, and
shallow, thereby reducing in-stream habitat. Streams with monotonous pool characteristics
frequently do not have sufficient habitat to support a diverse aquatic community, although species
diversity indices calculated at EBT appear to contradict this theory (Table 2). An explanation for
high species diversity observed at this site may be attributed to the extensive amount of woody
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debris present in the stream (Allan 1995). In-stream woody debris provides eptfaunal substrate
for benthos to colonize. Benke ef al. (1984) showed that woody debris and snags support greater
number of taxa than does sand or mud. The irregulanty of woody surface areas and effects of
physical flow of the water, are important attributes of woody debris that contribute to habitat
variability (Allan 1995). A score in the sub-optimal category of the pool variability habitat
parameter would have made EBT comparable to the reference site in terms of habitat quality.

Physical habitat conditions at WBT are likely to contribute to a low level of biological health. Six
physical habitat parameters at WBT had scores in the poor condition category. Those physical
habitat parameters with poor condition categories were: epifaunal substrate and available cover
for macroinvertebrates; pook variability; channel alteration; channel sinuosity; vegetative bank
protection; and width of vegetative riparian zone (Appendix A). A major influencing factor for
the Jow scores in the above habitat parameters can be attributed to the stabilization of the stream
bank with concrete. These physical habitat parameters are essential in providing diverse habitats
for aquatic biota, their limited presence is a primary reason why this particular site consistently
scored the lowest in all physical habitat scores, bioassessment metrics, and ecological indices.

The elevated dominance of the dipteran family Chironomidae (70% of the taxa present) also
suggests in-stream disturbances are present at this site. Chironomid percentages at WBT (70%4)
approach 75 %, a value associated with metal contamination, whereas unpolluted sites should
have chironomid percentages less than 20% (Barton and Metcalfe-Smith, 1992). It should be
noted that chironomid percentage at BBR was 11%. Plafkin et al. (1989) and Rosenburg and
Resh (1993) also associate high chironomid percentages with metal contamination. The
abundance of iron particulates wathin the stream appears to substantiate this observation.

During the physical characterization of the site it was noticed that an abundance of iron
precipitatc was present in the stream, indicating that dissolved oxygen was bewng utilized to
oxidize dissolved iron (ferrous iron) to its reduced form as ferric iron, and precipitating out as
iron particulates in the form of ferric oxide and ferric hydroxide (Appendix A). This oxidation-
reduction process, could be a major factor responsible for the low D.Q. levels found at this site
(Reid 1961; Dunne and Leopold 1978). The presence of iron precipitates may also contribute to
the lowered bioassessment of this site. Dunne and Leopold (1978) state that iron precipitates are
very damaging to aquatic life, smothering respiratory organs, eggs, and food sources.

In addition to the presence of degraded habitat conditions and landfill runoff (it should be noted
that sand is no longer running off the Old Landfill), further in-stream stresses are likely placed on
WBT from MD Route 276. WBT is in close proximity to MD Route 276, which has no road-side
riparian area (Figure I, Appendix A). Therefore, it receives a large amount of highway surface
runoff and associated contaminants during precipitation events. These additional stream inputs are
also most likely impacting aquatic biota in this stream.

In summary, the findings of this investigation concur with the findings of the BNTC ERA
conducted in 1998. Based on RBP methods, degraded benthic macroinvertebrate communities
were found in two streams (EBT and WBT) draining the Old Landfill. The 1998 ERA concluded
that risks from contaminants derived from the O!d Landfill to benthos and fish were likely in



aquatic habitats streams draining the Old Landfill. It should be noted that the RBP study has not
investigated whether or not contaminants derived from BNTC activities are the causative factor
responsible for the degraded benthic communities within these two streams. The RBP has,
however, identified the presence of poor physical habitat which can be a major factor resulting in
the degradation of the benthic community.

The bioassessment and physical habitat assessment results for the stream (HVB) draining Fire
Fighting Area of this investigation also supported the findings of the ERA, that risks from
contaminants derived from the Fire Fighting Area to benthos and fish are unlikely. In fact, the
overall RBP scores for this stream were so high that HYB could have been used as a reference
stream for this investigation. It is recommended that future aquatic biomonitoring at BNTC
utilize HVB as the on-site reference stream.
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Figure 1. Location of East Branch and West Branch Tributaries (EBT and WBT)
located adjacent to the Bainbridge Naval Training Center Old Landfill (From Ecology
and Environment, Inc. 1997).
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Figure 2. Location of Happy Valley Branch (HVB) located adjacent to the Bainbridge
Naval Training Center RBP Fire Training Area (From Ecology and Environment Inc.
1997).
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Figure 3, Location of the reference stream, Big Branch (BBR), that was used for the
Bainbridge Naval Training Center RBP assessment. Stream is located in Harford
County, Maryland, adjacent to Md. Rt, 136 (USGS 7.5" Quad - MD-Fawn Grove).
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Figure 4a. Physical Characterization/water Quality Field Data Sheet (Front) (From Barbour et
al. 1997)

STREAM NAME: LOCATION:
STATION # RIVERMILE STREAM CLASS:
LAT _ LONG RIVER BASIN:
STORET # AGENCY: US. Fish and Wildlife Service - Chesapeake Bay Field Office
INVESTIGATORS:
FORM COMPLETED BY: DATE REASON FOR SURVEY:
TIME T AM ™
WEATHER Now Past 24 hours Has ihere been s heavy raln in the kst 7 days?
CONDITIONS Q Q storm (heavy QYea UNe
an
0 0 m)(mdy Alr Temperatare 'c
rain
Q Q Mm Other
ﬁ‘: )
Q ke ] Q W lenad corver
Q Q cleas/sutiryy

SITE LOCATION/MAF || Draw s map of the site and indlcate the areas sampled (or atiach s photgraph)

STREAM Stream Su ™ Stream T
CHARACTERIZATION | 3 Pamaal & ntermient O Tida O Coldwallr  C) Warmwater
Strearn Origin Cotchment Aren b
Q Glacal | Q spring (ed ¥ ——
Q Noa-glacial montane (3 Mixture of ongios
0 Swamp and bog Q Other




Figure 4a. Cont’d. Physical Characterization/water Quality Field Data Sheet (Back)

(From Barbour et al. 1997)

WATERSHED Predominant Surrounding Landuse Local “atenhd NPS Pollution
FEATURES [ Forest Q Commervial Q Ne cvidence [ Some potamtial pources
(3 Field/Pasture C) Industrial 0 Obvious sourtes
0 Agricultursl ) Other
0 Residential Locsi Watershed Ercalon
QONone UModeratz  Q Heawy
RIPARIAN Indicate the dominant type apd record the dominant specles present
VEGETATION 0 Trees 0 Shrube D Grasxes Q Herbaceous
(18 meter buffer)
dominant species present
INSTREAM Estimated Stream Width m High Water Mark m
FEATURES
Estimated Stream Depth m Pmpo‘:-ﬁun of Reach Represented by Stream
Morpholo 13‘:.-
Surface Yeloctty mses 'i‘l:B'! o DRun %
(st ihalweg) ° 8 Post R
Estimated Resch Length m Channellzed QYo  ONo
Canopy Cover Dam Preseot O Yen (INo
O Partly open () Partly shaded O Shaded
UATIC Indicate the dominant type and record the dominant lacda present )
ETATION ) Rooted emergent 0 Rooted submergent Rooted floating O Free Floating
Q Floating Algs: Al g
dominant species present
Portion of the reach with squatlc vegetation *
WATER QUALITY Temperuture ' Water Odory
O NormalNooe 0 Scw:gwm
Depth , ____ m 3 Fmﬂleum cal
Y
Specific Condoctane mS
Sallnity ‘ Bt Othom (Ghobs O Flecks
i
ONone OOt
Oxidation Reduction Potential: mV
Dissolved 5“5: gsn;’u nut-n:) Q Turbd
CAr
o e L 0 O Suined 3 Ot
Percent Saturstion
pH
Turbldity NTU
Batiery v
WQ Instrumeat: Vped Hydolab Data Sonde 4
SEDIMENT/ Odons De;odu
SUBSTRATE Q Normal 0 Sewnge ) Petroleum O Sludge O Sawdust Q Paper fber D Sand
gchamal Q Anserobic  (J Nowe O Relict shells Q Other
Lookdng st stones which are uot d« embedded,
Otls . are the undersides black in coko o4
D Absent O Slight D Modarste D Profuse OYw O Ne
INORGANIC SUBSTRATE COMPONENTS ORCANIC SUBSTRATE COMPONENTS
(should sdd wp to 100%) (docs mot necessarily sdd up to 100%)
Substrate Diameter % Compasition In Substrate Characterisik % Com| in
Type Sampling Reach Type Sampling Ares
Bedrock. Detritus sticks, wood, coarse plant
outerials (CPOM)
Boulder | > 256 mm (107)
Cobble 64-256 mm (2.5%-10") Muck-Mud | bisck, very fine organic
Cravel 2-64 mym (0.1*-2.57) "
Sand 0.06-20mm (griay) Masd ey, shell fragments
Silt 0.004-0.06 mm
Clay < 0.004 mm (slick)
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Figure 4b. Habitat Assessment Field Data - Low Gradient Streams Sheet (Front) (From Barbour

et al. 1997)
STREAM NAME: LOCATION:
STATION # RIVERMILE STREAM CLASS:
LAT LONG RIVER BASIN:
STORET # AGENCY: US. Fish and Wildlife Servioe - Chesapeske Bay Field Office
WNVESTIGATORS:
FORM COMPLETED BY; DATE REASON FOR SURVEY:
TIME AM M
Habitat Conditlon Category
Parameter
Optimal Suboptimal Murgtoal Poor
Greater than 30% of 30-30% mix of sable 10-30% mix of wable Laas than 10% stable
1. Eplfavnal substrate favorable for habitat, weibsuitod for | habatat; habetst habitat; lack of habitst is
Substrate/ ifnunal colonization and | full colonization o | availabilivy beas than ocbvious; substrate
Avallable Cover cover; mix of snagy, | adequate habelat Jor desirable; substrate unstable or lacking
;”MODHJ'&“M lhﬁwd of wed *
T ] Ty
sable habitat and af siage | sciitions] subsrate in the
mtz.!lemm’ o0 fum?u,hum
ie, jog/aap | yet o
that are pot new full and | colonization (may mie st
tramend) high end of scale )
SCORE 20 19 1% 17 6] 15 14 13 12 ML fIO0 9 & T 61 53 4 3 1 10
Mixture of substratz Mixture of sofl sand, mud, | All mud or clay or sand | Hard-pan clay or bedrock,
1 Pool Substrate | materiais, with gravel and | or clay, mud may be bottom; Ltk or no root 00 roat mal of vegetalion,
Charncteriation | firm sand prevalent: root | dominam; some root mats | mal ne subsncr ged
mals and subenerged and Ribemcrged vegeiation | vegetation,
VERCIALION COMMON
SCORE 0 19 1% 17 16715 14 1} 12 njo 9 8 T 6135 4 3 21 0
"
th . - yor
Even mix of Ma;mtyofg::hluvs- Shaliow pools much mare | May of pooks amall-
3. Pool Yarishilt low, 3 shallow, | prevalent than poois. o poots sbeerk.
g mlhh.lilow,nml‘l-dmp o very deep
POOlS presork,
SCORE W 19 1817 16115 14 13 W ou w9y 8 7 5|3 4 3 21 0
Litle oc o enlargement | Some new increase in bar | Moderste tionof | Hea its of fine
4. Sediment of islands or poind bars formation, from mmmm?fm mumu,l.w dcpo.m«wdw
Dhe poaition and | than 5% <20% | gravel sand or sodirvent on ofd and now | devel ; more than
for low-gradient ) i bArK, 30-50% (50-80%% far | 50%4 (B0, for fow-
of the botoen affected by | $-30% (20-30% for dow- | low-gradient) of the gradiert) of the bottom
sffected; slight deposition | deposits st almost al dut 1o
n pools. oorstrictions, and bends; | substantisl
moderate depoaition of deposition
pools prevaliad,
SCORE 0019 1@ 17 6] 15 4 13 12 10 9 8 7 613 4 3 110
Water reaches base of Water fills >73% of the | Water filla 25-75% of the { Very litile watar ;.
& Channel Flow both lower banks, and avuilable chamnel; or avuilable chaonel, and’or | chanewl snd mostly
Status minimal amourt of <25% of channe] subsirate | riffle subctraies are mostly | present as standing pools.
channel substrate 1 it exposed, exposed.
exposed.
SCORE W0 12 1% 17 161 15 14 13 12 4} 09 2 % 7 &£ % 4 1 21 0
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Figure 4b. Cont'd. Habitat Assessment Field Data - Low Gradient Streams Sheet (back) (From

Barbour et al. 1997)

Total Score

16

Habitat Condition Category
Parsmeter
Optimal Suboptim Marginsl Poor
Channelization or Some channelization Channclization may be Banks shored with gabion
6. Channel dredging sbeent or E‘aml.unmwinmof cxbopive; cmbankioot o oo, cver 8094 of
Aleration inimal; strean with 1dge abutments, ar shoring structures the gtream reach
normal patiern. e of present on both banks; and | charnelized and disrupted.
channelization, i.c., 40 10 80% of stream reach } Instrearn habitat
dred?ng,(ymuun channclized and disriptod. | altered or
P Ommlybe entirtly,
| recend
channeizadion. 1 ool
present
SCORE 20 19 18 17 6] 15 14 13 12 11 j1¢ 9 & 7 &) 5 4 3 2 1 0
The bends in the stream | The bends in the stream | The bends in the stream | Channel strai
T. Channel increase the stream length | increase the strewn length | socrease the length | waterway has
Sinuoalty 310 4 times | than if |2t 3 times longer than if [ 210 ] times | than | | channelized for a long
1L was in & straight line. it was in a stiraight Line. # was in a straight linc. distance.
(Note - iding s
comtidered normal
.s coustal plains and other
- low-tyingalrx'n\ﬁ!
parameict is pot eas
% nwdmumumy
ESCORE 0 19 18 17 16f 13 4 B 12 111009 ¢ 7T 6% 43 2 40
é Banks gable, evidenct of | Moderalely stable; Moderatety unstable; 30- | Unmtable; manry erodksd
W | 8 Bank Stabllit crosion o butk lailure infrequend, wnsll areas of | 60% of bank in sress; ‘raw aress
g {nonudlhni) abeert or miniemal; little | crosion mostty areas of eronion; high frequent along straight
E potential for future over. 5.30% ofbank in | erosion potentiad during | sections and bende;
3 problems. <3% of bank | reach has arcas of erosion. | Moo, obrvious bank shou ghi
o sfTected. 60-100% of bank
4 AT,
4| SCORE ___(LB) [l Bank 10 9 L 7 [] ) 4 3 1 0
,3' SCORE _ (RB) |Right Baok 10 9 ] 7 6 3 4 2 i 0
3 More (han % of the | 70-90™ uf U stscambank | $0-70% of the streambank | Lem than S8 of the
. ;.Vtgchdv(c streamnbwnk sar{aces and nd[mwmudbydn::w mrfacen covered by mt%\knxﬁm
k rolection (sooce immediste riparan zone | vegetation, but one vegetation; di covered by vegetaion,
each bank) oovcrvqby:ldjve“ of plants is not well- mi«mpﬁchud'bnn digruption of sireambank
- ; o clos ve b bighs
| e i (SRR, (Tt S, |t ol | e § e
or night side by or nowwoidy ) full plant growth potental | iban one-half of the removed 1
facing dowmstreamn. | macrophrytes; ve | W sty great cxdent; more mcmdplmmbbk 3 oontimcters of less i
diseuption trou g | than one-half of the gt remnaning, average subble height.
oy s | gl
evident:
ovend i grov nabanaiy.
SCORE ___(1.B) |[LeABank 10 7 6 3 4 3 1 i 0
SCORE __ (RB) |Right Bank 10 H ) 6 3 4 k] 1 1 0
Width of riparian zone Width of riparian zone 12- | Width of riparian zooe 6- | Width of ripasian zooe <§
10. Riparian 218 measry, (b\mm 18 meters; A um;g e ol m.mﬂu’m“
Vegelative Zome activities (L., stivities have § sctivinies have & fiparias vegetalion W
“%!h(much {r&m-M;lhc:r-cu& wmm\lymnm;‘rmr;';“’d zone & grest deal buman sctivitics.
bank riparian Lawos, of cropa) have
zooe) mpactsd rone.
SCORE _ (LB) |Lef Bank 1w 9 L] 7 6 $ 4 3 2 i 0
SCORE _ (RH) {Right Bank 1 9 L] U 6 3 4 3 2 1 0




Figure 5. RBP scoring criteria used to evaluate physical habitats of streams that have
been compared to reference conditions (From Plafkin ef al. 1989).

Comparable to reference > 90%
Supporting 75-88%
Partially Supporting 60-73%

Non-Supporting < 58%
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Figure 6. Flow chart of bioassessment approach advocated for Rapid Bioassessment
Protocol I { From Plafkin, 1989).

[ Site Specifie Study |

l Sampling and Analysis -l

Metrie - i i
1. Taxa Richness ™ >B0% >40-80% <40%
2. Family Biotic Index * >4 A0 80 < 30%
3, Ratio of Scaperw/Filt. Collectors ** >50% 15-50% <25%
4, Ratio of EFT and Chireoomid Abundances * >T5% 25.T5% <%
5. % Contribution of Dorminant Family™) <30% 30-50% >50%
5. EPT Inden ™ 0% T <%
7. Community Loss Index ™ <0.3 0.54.0 4.0
8. Ratio of Shredders/Total *9 >50% 25-50% <25%

() Score is rutio of sudy site to reference site X 100

(b) Score is & ratio of reference site to study site X 100

© Determination of functional feeding group is independent of taxonomic grouping.

(d) Sconng criteris evaduale actual percent contribustion, not peroens comparability 1o the refaem satxo
{e) Range of vidues obtained. A comparison to the refanence station i incceporsted in these indices

l

BIOASSESSMENT
% Comparison
to Ref, Biological Condition
Score®™ Category Attribyte
5798 Non-impaired Companabie 1o the best mtuslion W be expectad within

an ecoregion. Balanoed trophic structure. Optimem
community strycture {campotition and dominancr) for

19-T1% Moderately impaired Fewer tpocies due 1o loms of st imoleran forma.
Reduction n EFT Index.

<21% Severely impaired Few species present. If high densitics of organisme, then
doxninatod by oos o two toon, Only toleewnt forma

present,

(a) Percentage values oblained that are intermediate to the sbove ranges will require subjective judgement as 1o the cormeet placement.
Use of the habitat asscasncnt and physicochemical data may be ancestary 1o aid in the decition process.
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Table 1. Water quality data collected in December, 1998 while conducting Rapid Bioassessment Protocol at sites (HVB,
EBUT, and WBT) located at Bainbridge Naval Training Center, Cecil County Maryiand, and a reference site (BBR)
located in Harford County Maryland.

'HVB 7.1 7.65 0.202 12.89 104.5 N/A 0.09 0.2
ERT 6.86 7.57 0334 13.62 111.4 ¢ 0.16 0.02
'WBT 6.28 7.40 0635 1111 88.6 187 0.33 0.11
‘BBR 9.3 7.52 0.103 12,5 109.2 147 0.04 0.9

1 HVB-H Valiey Beanch

2EBT- E::Pgnmh%mmd Tritaatasy
3 WBT - West BeanchUnpamed Tributary
4 BBR - Big Beanch, Reforence sia




Table 2. Ph])&sical habitat, bioassessment metrics, and ecological indices values for

Bainbridge Naval Training Center streams and reference stream used for RBP
assessment,
¥ Individuals 2255 1879 324 411
ll Orders 10 11 11 9
k¢ Families (Laxa sichness) 32 13 24 21
T Index (total EPT taxa) 19 16 9 3
Community Loss Index 0.39 0.87 1.20
P4 Dominant Taxa (Family) , 32.2 34.4 32.7 69.8
{Ephemerellidag) (Chironomudae} { (Chironormidae) | (Chironomidae)
H' (Shannon's Index) 0.94 0.96 0.98 0,55
s (Simpson's Index) 0.83 0.82 0.84 0.49
' (Equitsbility - based on Simpson's . 0.85 0.85 0.87 0.52
ndex
l ommunity Sunilanty 0.41 024 01%
card Cocfficient)

.
3 EBUT - Eomt Branch Unnamed Tributary
4« WBT - West BanchUtnamed Tribatary

Table 3. Percent comparison (to reference site - BBR) values of physical habitat and
bioassessment metrics for Bainbridge Naval Training Center streams (HVB, EBT, and
WBT).

R R 1 1 TR o
ol peR- b EVB | EBT | WBTL
hysical Habitat (based on score of 168 100 0.97 0.83 0.52
wnts- 200 points possible)
Families (taxa richness) 100 103 78 65
[EPT Index 100 84 47 16
|E‘ommunity Loss Index . - . .
% Dominant Taxa 320 340 33.0 70.0
. . hi i b A Chi i
1BBR - B}ig Beanch, Reference site
2 HVB - Happy Vi Branch
I EBUT - Eant Unarred Tribatary
4 WET - West BranchUrmamed Tributary
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Table 4. Overall RBP physical habitat and bioassessment scores, and evaluations based on percent comparison to refeiunce
site values (see Figure 6 for scoring criteria).

Comparsble Supporting on-supporting
{4 Famities (taxa richness) 6 & 3 3
[Total EPT 6 3 0 0
ICommunity Loss Index 6 6 3 3
{4 Dominant Taxa 3 3 3 0
[To:al Seore 21 18 9 6
‘ ercent Comparability to Reference 100 86 43 29

i1e '
|h o Non-i . ! Noa-i - i ;[! ! - ’ - .
%BBR-Bi{gBrudt.Refm:ih
2 HVB-.} Villey Branch
SEB‘T-Em-:hﬁmnMTnhm
4 WAT - West BaanchUnnamed Tributsry
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Appendix A

Rapid Bioassessment Protocol Data Forms

(Physical Characterization/Water Quality, and Habitat Assessment Field Data Sheets)
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (FRONT)

STREAM NAME : Big Beanch - reference (BBR) LOCATION: Harking, Harford Connty, MD near MDD Rt 136 crossing

STATION K RIVERMILE STREAM CLASS: Sevond order

LAT_39°4/,92QLONG 2G° 2.8, 0.8 RIVER BASIN: Susqubams River

AGENCY: U.S. Fish and Wildlife Service - Chesapeake Bay Fieid Office

STORET #
INVESTIGATORS: Fred Pinkney, Dan Murphy, sod Peter McGowan
FORM COMFLETED BY: Dan Murphy DATE /2 9 REASON FOR SURVEY: Ecological Risk
TIME : | Amessment followap investigation
WEATHER Now Pust 24 boury Hua there heen s hesvy rabe ba the last 7 duys?
CONDITIONS Q 8] slorm (heavy QYes ONe
tumn)
a : Q ngn)(um:l'y Alr Temperature /&, *C
rain
3 @ showent )
ilerinitiey
27 Lo % 8] ooy
(W) Q clear/muny

SITE LOCATION/MAP

Deww » map of the site and bndicate the urews sumipled (or sttach & photgraph)

X

Tzank,
WALTOR

LEAGWE

MD Ry 134

TN~

STREAM
CHARACTERIZATION

St Subyysterm Stream T

EPareraial | O Intermitgrt. O Tida AXColdwaily O Warmwater
Stream Ort: Catchument A km?
& B e @rSpring-fod A,
Q) Noa-glacial montane Q qumm of ongus

) Swarmp and bog 0 Other
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (BACK)

Estimated Stream Depth {:},3 m

Sarfsce Velocity L
(st thl:!ug) *

Estimated Reach Length /00 m

Py opes
opes O Partly shaded O Shaded

WATERSHED Predominant Sarroanding Landase Local Watershed NPS Pollution
FEATURES e chnmciu U No evidence  (J Some powential sources

ny:f;?m Q Industrial JrObvious sources

icu tural Q Other
() Residentisl Local Watershed Eroadon
ONone (IModerate O Heavy

RIPARIAN the dominsnt type rd the dominant s pecles present
VEGETATION = o e Drmasses @ Tlerbaceous
(18 meter bulfer)

dominant species present €
INSTREAM Estimated Streass Width 5.0 m High Water Mark m
FEATURES

&mpordol o'li_llud Represented by Stresam
Um e, gc”q’ QRun_, £
QPol__z A

Chaniselied (DY @

Daum Prewcat O Y @0

dominant speciea present

Al }"J#"!l‘.l(':ﬂ()hi (Iandluu the dominant typeand record the dominant 3 d Pr?l“u" ) Free Flaat
«ETA Rooted emagul Roxtend mabewer Bﬁ' ooded M’.lll‘ ree MMD‘
[ Floating Algae Q muamrmw

Portlon of the reach with squath vegetation () %

WATER QUALITY Temperature_ 7.3 *cC

Depth Q 9 m

Specific Conductance (/&3 msS
Sabinity 0. Q4

Oridation Reduction Potenital: 4 3% mv
Dissolved Orygen |2 .; mgl

Percent Seturation /0.2
DH_Q.J.'?—

Tarbldity /¢, Z NTU

Battery (.7 v

W Instrament: Used Hydolad Dy Jornds 4

Bl None O

* None

Q Pewrolenm Saggmuml
Q) Fishy ( Ouber
Water Sarface Ofls

OS5k  [DSheer U Globe 1 Flecks
SMone O Other

SEDIMENT/ ‘%?n
SUBSTRATE orenal Q Sewage (1 Petroleum
8 Chemical Q Anserobic O Nome

D?odu
0 Sludpe O Sawdust CY Paper fiber . O Sand
O Relict sheils EOther

Lookdng st stonen which are not deeply embedded,
are the updersides biack in color? oy

Phrecst QSligt OModeraie O Profuse @ ONo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should sdd up te 100%) {does not peceasurily sdd up to 100%)
Subatrate Dimneter % Composition tn Subatrate Characteristic % Composition in
Type Sampling Resch Type Swapling Arca
Bedrock Detritus i wood, conrse plant
Q ipaliyrovcrvindd N pat

Boulder | > 256 mm (107 K
Cobble 64-256 mm (2.5%.107) ‘_3 [ Muck-Mud bl‘ih})‘y fine organic
Gravel [ 264 mm (0.172.5%) SO
Sand 0.06mm (gritky) SO Moael grey, shell fugmests
Sit 0.004-0.06 mm s v
Clay <0,004 mem (slick) O
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BABITAT ASSESSMENT FIELD DATA - LOW GRADIENT STREAMS SHEET (FRONT)

STREAM NAME: Big Branch - reference (BBR) LOCATION: Harking, Huford County, MD. Near MDD RL 136 arossing
STATION # RIVERMILE STREAM CLASS: Second order
T P Y YL Ry
LAT ,33 4 qz& LONG Mﬁ RIVER BASIN: Susquehaona, River
STORET # AGENCY: U.S Fish and Wildlife Service - Chesapeake Bay Field Office
INVESTIGATORS: Fred Pinkney, Dan Murphy, and Peter MoGowan
FORM COMPLETED BY: Dan Murphy DATE q REASON FOR SURVEY: Ecological Risk
TIME P | Asscssment followup investigation
Habitat ‘ Condlition Category
Parameter
Optimal Saboptimal Marytnsl Poor
Greater than 50% of 30 50% mix of sable 10-30%, mix off stabde Lz than 10% stable
1. Eplfarmal mubstrate favorsble for | babitat, well-quited for | | habitat; habitat habitat; luck of habitat is
Sobstrate aunal colonization wnd [ full cokonczation ;1 avalabalaty lew than obvious, subwtrale
Avallable Cover cover, mix of sagy, | adequate habitat for desirable, substrats untable or lacking.
pibmnerged logs, underout | maintenance of Broquently disourbed o
Ly, cobbbe o other Latiom, of |1 o,
stable habiiat and #f siage | aditional mihetrale in the
/ 1o allow full colonszation | form of newfall, but not
8 potential (e, logs/mags | yut prepared for

15 14 13 R
Mixsure of substrate Mixture of soft sand, mud, Y
1. Pool Sobstrate | materials, with gravel and | or clay; roud may be bottoxn, e or oo ot
ne mod mais and mbmerged ;mww(m vegeislon

X Pool Varks shallow,
by smallshallow, omall-deep
s presert,

“M"*"" e vegelalion comemon
SCOREﬁé 20 19 1% 17516 IS 14 13 12 11 10 % ¢ 1 6 S 4 3 2 500
L]
[ . - h
Even mix of Mu}ﬂ'rtyofroohhrgv— much more of pools mmall-

SCORE a0 19 % 17 16§ 13 14 13 1

Little or po enlargernent | Some new increase in bar | Moderate deposition of

4. Sediment of itlands or poisg bar formation, enostly from new praved, sand or (i
Depasition and less than 3% <20% pravel, sand or fine sexiirnent oo ol and pew
for low-gradient, sreama) | sediment; baax, 30-30%5 (30-30% for

of the bottor affected by | 5-30% (20-50% for low- | low-gradicnt) of the

sediment deposition. pradient) of the botiom botrom affected; sediment
affected; alight deposition | deposits &t obmtrvctions,

in pools. ooastrictiong, and bawds;

maderate deposition of

Heavy deposits of fine
toaterial, increased bar
devel . more than

50% {£0% for low.
grdiens) of the bottoen

i S i
substantial sediment
deposition,

3 14 13 12 1

25

Water fille >75% of the | Water fills 25-75% of the | Very little water
5. Channel Flow both Lower banka, sod available channel, or svalable channel, and/or d:x)vfndmdmu‘l:;f
Status minimal smount of <25% of channc] substrase | riflle substraics are mostly | presont as standing pools.
channel substrate is is exposed. oo,
pxposed,
SLORJL/? 20 {19) 18 17 161 A5 14 13 12 N1 10 ¢ & T 6|5 4 3 2 10




HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Total Score [ 6 8

26

Hahbitat Condition Catepory
Parameter
Opdral Saboptimsl Marzinal Eoer,
ization or Some channelization Channelization may be Barks shored with gabion
6. Channel aheent o usually i areas of | extensive; embankments | or cement; over of
Alterstion , stream with i vl " or shori mu:uuu nd hwhznndmas
MMP‘M“‘ o present banks, chan
chnmwhm%::, ie, 40w S(m of stream reach | Instream habrtat
dred?'n&(grmthln channelized and disrupted. | altered or rema
past Ommaybc entirely,
recent
channelization iz not
present.
S(JOREI 20918 17 6] 15 14 B2y fle 9 8 7 615 4 3 21 0
The bends in the stream | The benda in the stream | The bends in the stream | Channel straight;
7, Channel nerease the length | iporoase the sucam leoglh | increase the stream length | waterany has
Stouosity Ito 4 times than if | 2to 3 times ) thanif |2te | times longer than if { channelized for & long
1L Was in & seaight line. it Was in 8 sraight line. it was in & straight line. distance.
(Note » chaonel braiding is
i considered oormal in
conatal plaine snd other
parsmcter is oot easily
{ e o these xress.
§|scone 7 19 18 17 15 14 13 12 1)
é ) Moderately wwtable; 30
v | & Bank Stab, erosion or bank fai wrnall areas of [ 60% of bark in reach has | areas; “raw” aress
(score ench y | abwext or minimal; litle | erosion healed areay of erosion; high froquent slong struight
poterstinl for future over. 5.30% ofbank in | eroxion potentiat soctions and bends,
B prodiemg. <3% of bank reach N kreas of cromion. | flhoude. obvieva bank doughany,
affected. 60-100% of bank
1 AL
é SCORE 2 (LB) [ Left Bank 10 9 {s) 7 § 5 4 3 2 i 0
3 SCORE W2 (RB) | Right Baok 0 9 ] 1 3 4 3 2 t 0
$ More than 0% of the | 70-90% of the streambank [ 30-70% of the streambank [ Loas than 30% of the
£ Squmh('e bank surfaces MmmmﬁWn&w surfaces covered by sreambank purfaccs
score irvemediate ripanian zone VegeAtion, ¢ vegelation covered lyy vegriation;
each bank) coverod by pative u(phmianq::ll-_ abwvious; paiches of bare Mdm
] vegetation, inchiding . 20il or clowely cropped vegetation W very high,
g | Note: determine left | trocs, understory shrubs, | evident but not affecting | vegetation comton; vegetation has been
or right side by o pogrwoody ) full plact growth potential | than one-hall of the remaved
facing ! . ve mmemm ﬂaﬁdphﬂ“‘“' 3 cernt mi:mm
disruption throu onc-tall remaining. versge st
or mow mhmmmuplmmm o ' B
el to g sty | % "oaiiog
10 grow saburally.
scorsQ_ (18) | L Berk md 2 1 6 3 3 N
score Y mp) [Wgmmek  10(Q) ® 7 6 3 3 '
Width of riparian zone Width of i 2oue 12- | Width of riparian rooe 6. | Width of nparian zone <6
‘t’o-::iuv Zone :gvﬁiu(':.,m alugtmu v lguwtmfu rpacten ‘mm’:}.vgegummc
i ve ve n; v on due W
wﬁﬁm(,‘;,,m Jots, rosdbeds, clear-cuta, mmmwmd&d zone o great deal human activities.
bank fiparian zom) lavma, or crops) have not
SCORE ] (1B) [LABak  10(3)[ 8 7 5 4 3 310
SCORE M (RB) |Rigit Bank 16 8 7 s 4 3 1 } (1]




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (FRONT)

STREAM NAME : Happy Valley Branch (HBV)

LOCATION: Bainbridge Fire Training Area

STATION # RIVERMILE STREAM CI ASS: Second order
LAT _ LONG RIVER BASIN: Susqubanas River
STORET # AGENCY: U.S. Fish and Wildlife Sarvice - Chasapeake Bay Field Office

INVESTIGATORS: Fred Pinkacy, Dan Murphy, and Petar MoGowan

FORM COMPLETED BY: Dan Murphy DATE 12/11/98

&)

REASON FOR SURVEY: Ecological Risk
Assessenent followup investigation

WEATHER Now Past 14 honrs
CONDITIONS a storm (heavy
ain
0 Q mn)(mdy
rain)
0 o showers )
dermutien
o § clear/mumy

o No
Abr Tmputm_ﬁ{:ﬁ' <

Oteer

Has there beew o henvy raim bn the Inst 7 duys?
a0 g "

SITE LOCATION/MAP

o B\FFLE,
“ | FirisH

Drww o map of the site and tndicate the aress sampled (or sctach o photgraph)

seT
© ¢
‘o ova R0 Pap
Cond'D SwWWLE
RFLE l\\av\iM-t?Ntll
. CF-93<012)
STREAM Soheystem Stream Type
CHARACTERIZATION ereooinl QO Intermittent. O Tidal MrChldwaier () Warmwater
ggl m‘(l)rlgln gﬁdﬂﬂsfﬂr N Catchment Area km
on-ﬂm,.]nmntmc o,
C) Swamp and bog Qober 1 P
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (BACK)

WATERSHED Wmﬁnﬂ Swrrvandiog Lausduse Watershed NPS Poltutlon
FEATURES ) Commuercial 0 evi X Some potential sources
Jeld/Pastiire 8 Q Obvious sources
(I Rexidential Local Watershed Eroslon
Rene () Moderute 0 Heavy
RIPARIAN W the dominant and rd the dominant species present
VEGETATION ees wmx#:{: D Grasses [ Herbaceous
(38 weter buller)
Rominant ypecles present -
INSTREAM Estimated Strexm Witk 5. Om High Water Mark to
FEATURES
Estimated Stream Depth O .2 m Propordou of Reach Represented by Stream
Mh” "l‘y‘:n
Surface Velodity _  mhe QRun_ %
(at thalweg) O Pool
Estimated Resch Length /0 m Channelzed QOYa @0
Canopy Cover Dun Present U Yer QNe
ST open 0 Party shaded O Shaded
A UBA"IE.I\QHON mmimmwﬁmnmumn ’m Q Free Float
ated smergent ooted submergent oating
O Floating Algas 00 Aftached Algas . e
ominant specics present
Portion of the resch with squatic vegetation [ %
WATER QUALITY Temperature 7/ |0 'C Water Odors a
Normal/Nooe T Sews
Deph_ O 2 m Q ;mm ﬁam:
Specific Conductance_0- ¢ mS uhy
Water Surface Olla
s.myo.gﬁ O Sk OSheen O Globs (3 Flocks
Wone () Other
Otldation Reduction Poteatal: Z 2 8 mV
o2 Oxygen | 2.8 mel it Uiy QTubid
Dot 1] ;
' ad 8 Opre © Sl ™ B o
Percent Saburaton .LQH.S
pH !.. C’f’
Tty 8. © NTU
Battery 6.9 v
WQ Instrument: Used Hydolab Data Sonds 4
SEDIMENT/ Odof D
SUBSTRATE aNmal  OScwage O Petroleum O uder OSawdhist ) Paper fiber .Qrsind
8ﬁmnml {3 Araerobic [ Nome Q Relict shells 3 Other
Looking at siones which are nol ﬁupl) embedded,
?/ . are the \mdtmdu black ta color?
Abset OSlight OModersie . QOProfuse O Yes  &@No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should sdd wp 1o 100%) (does not necessarily sdd up to 100%)
Subatente Dumster % { o poaition n Sabatrate Charscteristie % Composltion in
Type Sampling Reach Type Sampling Ares
O ‘ nu;.en*;'lll CPO plact
Houlder |3 256 mm (107) / (CPOM) /0’0
Cobble | 64-236 msen (2.5°-10) <0 Muck-Mud | black, very fine arganic
Gavd | 244 mm (0.12.5" 29 (FPOM)
Sand 0.06+-2mm (gritiy) /8 Maal gy, shell fragrments
Sit 0.004-0.06 mm &
Cly < 0,004 mm (slick) o
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HABITAT ASSESSMENT FIELD DATA - LOW GRADIENT STREAMS SHEET (FRONT)

STREAM NAME: Happy Valley Branch (HBV)

LOCATION: Bainbridge Fire Training Area

STATION # RIVERMILE, STREAM CLASS: Second order
LAT LONG RIVER BASIN: Susquchanna River
STORET # AGENCY: U.S Fish and Wildlife Service - Chesapcake Bay Field Office

INVESTIGATORS: Fred Pinkncy, Dan Murphy, and P,

eter McGowan

6 .

3. Poot Variability

SCORE

FORM COMPLETED BY: Dan Murphy DATE |"2.l it IQB REASON FOR SURVEY: Ecological Risk
TIME 2 106G AM @ Asscssoert followup investigation
Habitat Condition Category
Parameter
Optimal Suboptimal Murypinsl Poar
Gremer than 50% of 30-$0% saix of stable 10-30% prix of stable Lot than L0% aable
1. Epifsxmal substrate favorable for hubmt; well-guited for | habitat; habitat habitat, lack of babitat is
Substrate/ eoloaization and | full colonization 5 1 wenilability less than obvious; substrate
Avallable Cover oover; mix of sugy, | adequate hﬂnm or desirable; substrate ustabie or lacking
loga, maintenance of disaorbed or
oobble or other
stable habitat and al stage i e o prosence o,
1o allow full colonization | form of newfall, but not
potential (i.¢., wnags | yel prepared for
that are gt new fall and | colonization (may mte o
high end o('scalc{

BS 14 13 12 )

Mixture of soft sand, mud,

i of

teriain, with gravel and | o clay, roud may be  Jittle or no root e root mal o vegetalion.

mats and and subemerged vegrtation

vegetation comemon PO

0 19 12 17 Q6 13 34 13 1 {1 9 & T &5 4 3 2 10

Even mix of jority of Shallow rouch more | Majonty of small.
u..':ﬁ vy B halin | s i dop poou | shllow o poos baret

small-shallow, xmall-deep

pools prewent.

1321 u

15 14

i Some new ncrease in bar i Heavy deposita of fine
4. Sedlment of islande or bars Fortnation, Froem new gravel, sand o fine materald, sncreased bar
Depoaltion and Jess than 3% <20% pravel, sand o sodement on obd and new | devel ; move than
for jow-gradicnt streamm) | wodiment; bars, 30-30% {30-80% for | $0% ( for Youe-
of the bottom affocted by | 5-30% Izﬁ%ﬁrl«w bww:ﬂ:ﬁ_ul)d‘ﬂw gradient) of the bottom
sediment deposition. gradient botlorn botiom affectod; sediment frequently, pools
affected, slight deposition | deposite st obetructions, mmcw
in pools, wmidiuu.mdbm:h, substantial sediment
moderate deposttion of deposition.
pools prevalent
SCOR.E/G 20[91!!75;5!13!41312" 1098765432!01
Waler reaches base of Water fills >75% of the Wuier fills 25-75% of the | Very litle water in
& Channel Flow both lower bunks, snd available channel, or svulshle chaned, and’of | chaswe] wd
Status minimal amount of <25% of channei substrate | riffle substrates are mostly | present as standing pools,
channel substrate is s exposed. expomed.

11

1%

14 11 12
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HABITAT ASSESSMENT FIELD DATA SHEET--L.OW GRADIENT STREAMS (BACK)

Total Score l 63

30

Habitat Conditlon Category
Parameter
Optiral Saboptimal Margina) Poor
Chanoslization or Soene channelization Chansclization may be Banks shored with gabion
6. Channel ing abserx or E‘uun.umulyinumof extensive, embankments | or cement;, over 20% of
Alteration intmal, stream with idge abutments; of shoring structures the stream .
nowenal pattam idence of poesent on both banks; and | chamnelized and disrupted,
chanoelization, ie., 40 to 80% of mream reach | Irwtrewen habitat
&ed?ng, channelized and disrupted. | attered or remo
p;uﬂmmybe entirely.
mintimiamt
presest.
S(X)REq 2008)58 17 w65 14 1312 1o 9 ¢ 7 63 43 2 1 0
The bend in the sreary | The bele in the stream | The bends in the stream | Channel straigh,
7. Channel iwcrean: the stream kegrh | acronm the length | incresse the sream longth | watrrumy has
Sinuosity Jio 4 times if {2to03 tunes than i | 210§ times longer than if | channelized for a long
it was in a straighe line. | it was in 2 straight line. il was in & straight line. 3
okt o s
¥ %Wh
i cotal plaire aod other
- lw-*run;-(m
parsioeter i bl casily
g Fated im these areas
§|score | 20 19 18 17 16| 1503 13 {10 9 3 7T 6|5 43 21 0
.g Banks stable; pvidmce of | Moderately stable, Moderately unstable, 30 . many eroded
.. &Msum cromion or bank faihure of So%afbank'mregd\hu wrear, “raw® areas
3 | (wore each ) | abeent or rungmal; linke | eroxion mostly bealod arcas of crosjon; high frequent along siraight
! poteutial for future gver. 5-30% ol bank itn | erosion potentis) during | sextions and bends,
A problere. <5% of tank remch has sicas of arosion. | Boods obivigus bank tlou
affected, 60-100% of bank
! aronional soars,
é SCORE. GM) Lef Bank, 1 9 L] 7 @ 3 1 1 0
; SCORE ] (RB) |RiguBank 10 P 7 [ 3 2 t 0
3 More than 90% of the 70-90% of the streambank | $0-70% of the streambanik { Less than 50% of the
£ Q.Velmth(’r. strcambank, narfaces and | surfaces yere wc?::i:" wrfaces covered by strewnbank surfaces
SOt . .
oo e R SRR, | SR,
vegetation, wciuding represeniod, on or closcly cropped vegetalion i :
3 | Note: determine 16t | et uasdisiory deita, | ot vt ok aocing | vogrestion o st b p2en ¥
o right side by of potrwedy . full plant growth potential | than ene-half of the ramcrved
facing downatream. | macrophyler, vegetative wm%m aaﬁdplmmbbk Suxﬂmlorhl:lm
dlw mw mbbe
o mowing miricoal o 20t poteeal plart i - * e o
all plunts ght remaining,
to grow saturally.
SCORE J6B) |LeBak _ (10) . 16 S 43 3 10
SCORE { Q(RB) | Right Bank t 71 6 s 4 3 2 0
Wit of riparian zone Width of riparian zone 12+ | Width of riparian 2one 6 | Width of ripasian zome <6
Tane vities (Le., parking vitics vitics have impacted | ripanian vegewion due 1o
wﬁm(,o:mm -cuts, muﬂymmﬁ zone » great deal. Iutenan actuvities.
baok riparian zauc) | W4DR, Of Crope) have oot
SCORE[Q (LB) |LeA Bank (10) » ] 7 6 3 4 3 | 0
SCORE M (RB) |Right Bank 10 (% L] U 6 3 4 3 H 0




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (FRONT)

STREAM NAME : East Branch Tributary (EBT)

LOCATION: Buainbeidge Old Landfill

STATION# RIVERMILE STREAM CLASS, Firsl order
LAT _ LONG RIVER BASIN: Susqubanna River
STORET # AGENCY; U.S. Fish and Wildlife Service - Chesapeake Bay Field Office

INVESTIGATORS: Fred Pinkney, Dan Murphy, and Peter MoGowan

FORM COMPLETED BY: Dun Murphy

WE i o

REASON FOR SURVEY: Exotogical Risk
Asseaxment followup mvestigation

WEATHER Now Past 24 hours Has there bees o beavy rabn tn the lnst 7 days?
CONDITIONS Q Q stoem (heavy QYas U Ne
o D rnlsesdy Al Temperstars /0.4 C
Qe
o _$4
SITE LOCATION/MAP

STREAM
CHARACTERIZATION

Stream Origla

Q Glacial

Q) Noo-glacial montane
Q Swamp snd bog

Subaysts
% fg.tnwnuum D Tidal

gt~ SR
C D
L oe H
* .gﬁ)”\l
od

Dirms,rd Catech t Area bﬂ‘
Q Mixtuse of origine
O Onher




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (BACK)

WATERSHED t Sarrouending Landuse Watershed NPS Pollution
FEATURES 22 %) Cacmercial S evidence. O Sone potantial sources
g-rzﬁpam Q Industial O Obvious socrees
cu A Cither 9!:0 &mgﬂﬁ,
Q ﬁghmu LEM M Local Watershed Eroslon
m‘»»a‘ £ None naderate O Heavy
RIPARIAN te the dominant type and record the domlml :pedﬂ present
YEGETATION ,H" ﬁ‘ﬁ%mh O Herbacoous
(18 meter buffer) o
dominant species presens ﬂ,g{jmiwmmf Ak
INSTREAM Fatimated Stream Wiith /. S m High Water Mark
FEATURES
Patimated Stresm Depth ©.0%m l;;uporuon of Reach Represented by Stream
O
Sarface Velocity m/ses F:.E'le &; e ORua 'fﬂj %
(wt thalweg) D Pool 7
Pstimated Reach Length /90 o Channelzed QOYes &%5
Canopy Cover Dam Presest OYe (MGG
mﬂ;' open ) Partly shaded £ Shaded
AUTATIC! lndkau the dooymant tnt and record the dominant » present
ETATION Rooted emergent Roowed subri gk Roored floating 1) Frae Floating
3 Floaling Algas it Algae
dominant species present __m &BE, Mo Elﬁgﬁ?
Purtiow of the rock with aquatic vegetstnn _( 2 L
WATER QUALITY Temperature .86 *C Wager Odors
B ni eOone
Depth 0,02 m 0 Petroleum %w
. Cond [ Q Fiahy Q Oxher o
: Water Sarface Olls
Salinity 3./ @ QSiick  QSheen QG O Flecks
[Nooe [ Other
Oxidation Redoetion Prtsntial: ,g E g mV T if aot
Disoived Ovypen /1S G2mgt, .ngﬁw ’ E)suw warind 8Tu:bid
Percent Sataration ﬂt q
i 257
Tarbidity @ NTU
o
WOQ Lnstrumest: U1ed Hedolah Data Sonde 4
SURSTRATE BBl Qseng : Qfidee O bt | OPwerfibr RSund
S RA y eum )
Jhameal O Anaeronie 2 O Relss atells il
Looking st stones which are not d«ply embedded,
are the gndersides blasck in color?
%«1 DOSligt OModerste QProfue  OYm 'No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should wdd up to 100%) (does not necessarily sdd up to 100%)
Saobstrate Diwroeter e Composition tm Subwtrair Charnctcristie 8 Com tHne in
Type Sampling Resch Type Samp
Bedrock o Detritus sticks, ::wé Pooo;{m plant
Boulder | 256 mm {107) /O " (CPOM) /o0
Cobble 64-256 men (2.5"10™) J‘ [®] Muck-Mud blnck,h}z)ny fine organic
Gravel | 2-64 m (0.17-2.5%) 20 :
Sand 0.06-2mm (gritty) >0 Marl grey, shell Fagments
sit 0.004-0.06 mm O
Cla < 0,004 mm (slick) 0

2



HABITAT ASSESSMENT FIELD DATA - LOW GRADIENT STREAMS SHEET (FRONT)

STREAM NAME: East Branch Tribatary (EBT)

LOCATION: BainbridgeOtd Landfill

STATION # RIVERMILE STREAM CLASS: Firet order
LAT LONG RIVER BASIN: Sumpuchanna River
STORET # AGENCY: U.S Fish and Wildlife Service - Chesapeake Bay Field Office

INVESTIGATORS: Fred Pinkney, Dan Murphy, and Peter McGowan

FORM COMPLETED BY: Dan Murphy

B Lo

REASON FOR SUKVEY: Ecological Risk.

Fa

Deposition

SCORF

| high end of scale

P | Assessment followup investigation
Habitat Condition Category
Parsmeter
Optiomal Suboptimal Margiasl Poor

Greater than 307 of 30-50% mix of stabla 10-30% mix of sabie Lems than 10% sable
1, Epifaunal subsrae favorable for | habitat; well-suited for | Babitat; habitat habetat; Lack of habitat is
Substrate/ aunal colonization and halloolmj:w.)oufuemd; availablity less than obvious, substrate
Available Cover caver, mix of sugy, | adequate habitat For desirable, vl wastabhe o Lacking,

banlcs, cobb‘l:“ her Inti of of | remaved «

o ML,

stabie habitat and o1 flage | saditiona] subeirate un the

to allow full colonization | furmm of newfall, but not

potentia] (ie, wmigs | yet prepared for

that are got new [nll and | colonization (may rate st

5 14 13
Mixture of sofl sand, mud,

12 |

1, Pool Substrate | materialy, with gravel and | o clay, musd may be ettony; lrtthe of e roct ™ root mal of vegrtation

Characterization | fim sand provalent; oot | dominant; some ool maty | mat no submerged

N ol an rmals and and subimerged vegetation

OeeT * | vegetation oormon. present,

SCORE 0 19 1% 17 16| 13 14 1y il 9 02 7T 613 4 3 21 @
Even mux of Majority of Shallow much mare | Mapaity of pools mall

3. Pool Variability ity o hallw, | peevased han S ot | oo s shace

(R

15 14 13

i formation, vel, sand of f) material, by
Ll oy
i srcanw H s Y (5 .
ofﬂwbxmnnﬂec!ndby) 530% (10-50% for lowe | low-gradient) of the = W)d&mm
sediment deposttion. gradicnt) of the bodom | bottorn affected, sedinent froquenety;, poots
affectnd; slight deponita ot simost due (o
n poots. mmww:#m substantial sediment
POOIS prevalent,

score /b (20 15 18 17Qe)| 15 14 13 12 31 J10 9 8§ 7 615 43 21 0
Water reacheabase of | Water fills >73% ol the | Water fills 25-75% of the | Very little waer §
5 Channel Flow | bolh owerbak, and i e | e fle 273 olbe | Ny litle yuter n

minimal amount of <25% of channcl substraie | nffle sulwtrates are tmostly | present as stending pools.
sharne] substrate ia e expomed.
exposed,

() 20 19 18 17 4618 14 13 12 0} s & 7T 615 4 3 21 0
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habltat Condition Cutegory
Parameter
Opttmal Sebogtimal e RIBIEIN Foue
Channelization or Some channelization Channelization may be Banks shored with gabion
6 Channel ing absctt or usually in areas of | extenatve, OF pament, over of
Alteration ol fream with of past o b bami, x| Cmrtioa e i
o
- mmﬁﬂu, 40 1o 80% of MW
‘hﬂ?'ng channelized und disrupted. | altered or
pust Omwybe irely.
chanelization is not
present,
SCORE 009) 13 17 16] 15 14 13 12 B fjlo 9 8 7 6|5 4 3 2 10

315 14

Parsmeters to be evaluaied breader than mmpling resch

scom,ém) Left Bank 10 9 1 (s) 1 4 13 2 ! o
SCORE B RB) |RightBek 10 5 7 6 343 2 10
More than 90% of e T0-90% of the streambank | 50-70% of the sireambank | Less than 0% of the
Drotan (arrs | manebe rpariun s | gt b e ol | vepeenn dampry wepeisin
e Fonit i N
ud:bmr)- oovared by pative d'phmixnulm mmpdgnurbut hyorumr;:bmk
vegetation regrescoted; o closety cropped vegstation -
Note: determine lcft | trees, understory shrube, [ evident but not vepetation ; :nwgmd\'
or fight sade by of porwoody : full plat prowth poteatial | than crse-half of the removed o
facing downstream, mupkym:veg'.mw 10 a0y great extent, mare mamdplmmbbk 3 centimeters or Less in
WW 1han one-half of the ight romaining. avernge stubble height
o ) of not Eaiulplqu_mhbh
m all plars it remaining,
1o grow naturally,

score [Oap)

Fobe e
Lawrs, or crope) have not
mpacted

Width of ripanian zone 12-

13 me!:ni . )
e cnly ity

T0u0k..
LefBuk  (10) 9

Total Score léff )

RigtBak 10
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PHYSICAL CHHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (FRONT)

STREAM NAME : West Branch Tributary (WBT)

LOCATION: Bainbeidge Old Landfill. Along MD Rt 276

STATION # RIVERMILE STREAM CLASS: First ondex
LAT LONG RIVER BASIN: Susquhanna River
STORET # AGENCY: U.S. Fish and Wildlife Service - Chesapeake Bay Field Office

INVESTIGATORS: Fred Pinkney, Dan Murphy, and

Petexr McCGowan

FORM COMPLETED BY: Dan Murphy

REASON FOR SURVEY: Ecological Risk
Assexsment follewarp investipation

DATE i @

WEATHER
CONDITIONS

Past 24 hours ﬂnthcnhtnaluvynhhthhﬂ?‘ayﬂ
a uqn;n(huvy BYa (ONo
Q ;;‘)(andy Alr Temperntare /g3 C
™in
showers Other
d S&clomieuvu‘
clear/stinmy

SITE LOCATION/MAP

<= o

Fence

Draw s map of the tite and indicate the areas sampled (or sttach & photgraph)

LANG Fle

Wooden Hitl
Fray

-

lSIM‘I;

™S~ Comcegre Bamkr /

M R4 2760

STREAM
CHARACTERIZATION

Q’?umm ; anmuwd Q Tidal

Stream T
Q Coldwurwr S Camwater

Stream O Cateh t Aren et
Q Glacial g-fed

0 Nowrglacial montane D mare of ongin

0 Swamp and bog .:'mmm“xm ov PelsE
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (BACK)

Surronnding Landuse Joocal Watershed NFS Pollution
}'vgﬁl'i‘!irl;{sxnsnn gﬂn Q anmen:ul Q) No evideooe O Some potertinl sources
Q‘fml'mm w ous sources
Q Agricultural 0¢0 CANOE
O Rexidential Laocal Watershed Eroslon
R None  LavitRie stc Q Heavy
RIPARIAN Indicate the dominant type and record the dominant apecies present
V'%GETA'I;L%N ST (2 Shrube 0 Grasses ( Herbacsous
1 e o -
(18 meter i dombaant species present Teuali P Soflag.
INSTREAM Estimated Stresm Width 4.0 m High WaterMark =~ m
FEATURES
Fatimated Strane Dopih . 65 m g{mmm o{r Resch Represented by Stream
o
Sarface Velocty m/sec m WRun_ 70 %
(st thabweg) sol Ty
Estimated Reach Length /00 Chanmeized @¥a  QNo
Cover Do Presest O Yes QNo
open ) Parly shaded () Shaded
AQUATIC Indieate the dominsnt type and record the dominaat » present )
ETATION O Rooted emergent 0 Rootad submergent Roowd flosting O Froo Flusting
Q Floating Algas Q Astached Algac
dominant species present None.  CLEYENT
Fortion of the HeaACK Witk squatkc vegeimthom {7 %6
WATER QUALITY T eapersture ﬁz ﬁ *C w Odors
ormal Nene O Sews,
Depd . [f Q Petroleum D?hcmiul
Q Fiahy J Oy
Specific Conductance €, (&5 ms
Water Sarface Olls
sattnity_0..Z8 QS QShem OGiobe OFlecks
voe O Oaher
Oahlathom Reduction Potcntal: /5 S, mv
Turbunyggq( avensured) i
Dimotved Orypen /7. /7 mgl 0 Clear s{mw O Turbid
Q Opague O QO Other
Percent Suturstion _m T
'“ J« %
Turbidity fg 7 NTU
Battery v
WQ Instrument: Uyed Hydolab Rata Sonde 4
SEDIMENT/ Odory D?ndu
SUBSTRATR. Q) Normal Sm . O Petroleum O flodge D Sawdust -0 Paper fibey  &f $and
gctmml Anacrobic (1 Nome £ Relict shwells oG
Looking st stones which are pot deeply embedded,
Ok are the underaldes black ta color?
0 Abscnt O Shight O Moderate Q Profuse QYe Mo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should 8dd up to 100%) (does not necesarily add up to 100%)
Substrate DAameter % Composition in Substrate Charscteratic % Compoaition
Type Sampling Heach Type Sampllng Area
Bedrock 0 Detritus sticks, wood, coarse plant
materials (CPOM) 6
Boulder | > 236 mm (109 S
Cobble | 64-2356 mom (2.5"107) /5 Muck-Mud | black, mvuy fine organic o
Gravel | 2-64 oum (0.1°-2.57) 20 3
Sand 0.06-2mm (gritty) [7]e)] Mard grey, shell frugments
sit 0.0040.06 mm Yo
Clay < 0,004 rm {slick) "0
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HABITAT ASSESSMENT FIELD DATA - LOW GRADIENT STREAMS SHEET (FRONT)

STREAM NAME: West Branch Tributary (WBT) LOCATION: BainlnidgeOld Landfill. Along MD Rr.276

STATION # RIVERMILE STREAM CLASS: First order

LAT LONG RIVER BASIN: Susquebamoa Rive
STORET # AGENCY: 118 Fish and Wildlife Service - Chesapeake Bay Field Office
INVESTIGATORS: Fred Pinkncy, Dan Murphy, and Peter MoGowan
FORM COMPLETED BY: Dan Murphy DATE 1{ss REASON FOR SURVEY: Ecological Rusk
TIME @m Ancseent followup investigation
PBIW ; Condition Category
aramet
Optimal Saboptimal Marginal Poor
Greaser tun 30% of 30-50% mix of stable 10.30% enix of gable Leas than 10% stable
1. Epifarmal wubstratr fAvorsble for habitat; well-guited for habitat, habitat babitat; lack of habritat is
Sabserats/ i oxdonization wnd | full colonization ia); | svailability Lo than oovious; substrate
Available Cover cover, thix of mags, | adoquate habitat for desarable; substrate urmtable or lacking
sbmerped underout mun{m.lmao{ o frequenly disturbed or
baoks, cobble or other ot feencrvod.
fiable habilat and ot siagt | sdbitional wbsiraie i the
w:ﬂaw?llcnlmiudon formofrmuf;]l,butml
potential (e, wagy | yet prepared for
thah wre ot pew fall and | colonization (may rate at
0ot trannent). | high end of scale
SCORE 0 009 12 17 6] 15 14 13 12 1 10 % ¢ 7 &} s5(4)3 1 1 @
Mirture of substrate Mixture of sofl sand, mud, ] Allmud or clay or sand | Hawd-puain clay or bedrock;
L. Pool Sobstrate | vowterials, with gravel and | or clay, moud may be brotlonm, litthe of oo root 0 roat mal of vegetalion
Charscierization firm sand oot | damninant; some root sty | mak na auibonerged

E x of Majority of Iarge- | Shallow pools Maj of poots small-
). Pool Variabllity mhr% deep, very few shallow. | prevadent than decp pools. mywpoohm
wpall-ahallow, mnall-decp

SCORBS/

LTy
of the bottorn affected by | 3:30% (20-50% for kow- | bow-gradiont) of the

Litthe or no enlargement  § Some new increase n bar | Moderater depastion of Heavy deposits of fine
4. Sedlment ol inluixce or poind bars formation, mostty from tww gravel, send or fme | matenial, increased bar
Deposltion and less than $% <20% gravel, nd or fine ndxmﬂimoldmdw devel , ovore than

pﬁmlizl?igiidmmmm depomits b obeructions, m % P
mpoo

modorsie
SCOR£8 W19 1% 17 6L IS 14 33 12 1 109‘:E16543110
Water reaches hase of Water fills >75% of the Water fills 25-75% of the | Very bitle water in
vailable chaanel, and

& Chunnel Flow both kewer banks, and available channel; o » or | ] and mostly
Stubuy murtarrial st of <75% of channel substrate | riffle substrates are mostly | present as standing pools.
chunndd substrate is  exposed. exponed,
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat Condltion Catepory
Parametcr
Optimal Suboptimal Marginal Poor
Chamelization or Some chasnelization Chaonelization may be Banky shored with gabion
& Channel ing abecat or mwm,ulmllymmnnf exterwive; embackiments | or coment; over 30% of
Aleration inimal; stream with zabuunm‘. or shoring structures the stream reach
pormal palier. of past present on both banke, and | charnelized and disry
chaneelization, i.e., 40 1o 80% of gream reach | Instream habital ly
: than channelized and disrupted. | altered or remo
MOﬁmybt entircly.
prosent, but rocent Concreh_ ow
s, o0 1 004 er 8
present DA e
SCOR.ES 20 19 18 17 6] 13 14 13 Iz o]0 9 % T G |€3Y4 3 3 1 0
The bends i the stream | The bends in the streass | The bends i the stresm | Channel strai
7. Channel increase the stream length | increase the steeam length | increase the srcam bongth | wakorway has
Sinaeaity Jto 4 times than if {2103 tumes | than if |2 1o | times longer than f | channclized for 3 long
L wad i o straght line. |t wasin asraight line. | it was in noatonight line. | distance.
ot - [
-E %dmadmmnlin
coastal plains sl othar
- lw-lyme-r:;m
Wmﬂ ﬂll!y
i rated it thest arcas.
iwnn’ 20 1% 18 17 16§ K% M4 13 1210 Jo 9 % 7 63 5 4 3 2 0
3 Banks stable, evidence of | Modersicly stable; Moderstely unstable; 30 | Urertable, many eroded
- B.Bwksubm:{ erosion of bank faure tnfrequent, mmalf areas of | 60% of bank in reach has | arens; "raw” arems
g | (acore each ) | abeent o puninal; littie | erosion mostly healed arvas of crosion; high froquent along sraight
1 potential for future aver, 3.30% ofbank in | erosicn and bends,
} probiam. <3% of bank | reach has areas of aomon. | oods. obvious bank slou
3 afectod. 60-100% of bank
5 erosianal scan.
< SCOR,Ei(LB) k]
3 Lscore . wey
3
E | 9. Vegetative stresmbank surfaces and Mmqu:edvyrhw woes covered by " Y
1 Protection (scorc inwnediats ripanan 1one vegetatzon, hist cns class vegetation covered by vegetation
each ) corvered by native of plants is oot well- wmam WMOIW'M;LM
or closely cropped it
& | Note: determine let | treta, undersory sbrobe, | eviint but nct aflocting | veptasion Pl I el i A
or right xide by or noswoody full plart growth than one-hall of the W
facing downstream. | macrophytes; vt | Lo any grest extent; more ﬁnﬂdplﬂlmbbh 3 contmmeters or les in
me than one-half of the gt ranaining averige subbic heigh.
ar ek

mml? WMJMW& Widh of nparian zone <5
10. Riparian :-l!md«(vw 12 md«rﬁ. 1 :;men ; i e
Vegetative Zone activities (i.¢., parking sAivities have vitiea Bave impacted | ipanan vegetation 7
wﬁm(mm lots, rondbeds, clear-cuta, mmiymnm zone & grest deal human sctiviti
bank riparian zone) | i, o crops) have oot

scort B am) [LaBak 10 9] &) 1 5 4 3 2 1 0
SCORE | (RB) |RigwBak 10 9 | & 7 A 3 1 0

Total Score 8*

L3
T
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Appendix B

Benthos Data
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Appendix B. Summary

from streams located at Bainbridge Naval Training Center and a

of benthic macroinvertebrates found in dip net samples collected
eference site.

phemeroptera | Amelictidae 30 7
Ecmoptﬂa [Baetidae 3 3 5
phemeroptera [Ephemerellidae 726 137 pi
[Ephemeroptera Heptagenidae 117 106 3
IEphcmeroptcra [sonychidae 9
|i€phcmemptera Leptophlebidae 14
[Plocoptera Capnidae 146 287 3 |
[Plecoptera Chloroperlidae ! 67
!Pleooptcra Inder. Instars 25
‘Plecopu:ra [Nemoundae 61 4
Plecoptera Perlidac 23 2
Flecoplera Tacniopler gyidue 16 24
T richoptera (Glossomatidae 26 13
Trichoptera Goeridae 2
Trichoptera Hydropsychidae 420 178 12
Tnichoptera Hydropulidae 3
Trichoptera Leptoceridae 6
Trichoptera Limnephilidae 3 4 3
Trichoptera Philopotamidae 52 5 34
Trichoptera Polycentropodidae 5 16
Trichoptera Psychomyidae
Trichoptera Rhycophilidae
Trichoptera Venoidae 19 1
Acarina dracarina 3
IAmphipoda [Cambridae !
Amphipods Crargoncytidac 1 ]
pAmphipoda Gammaridse 192 17 1
IBasommatophora Ancylidae 7
fb asommatophora Physidac 10 52
B asommatophora Planorbidae !
Coleoptera Dryopidae 1
Coleoptera Divtiscidae ] 6
[Coleoptera Elmidae 66 12
[Coleoptera Gyrinidae 1
2 Hydmphilidae 1
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Appendix B cont’d. Summary of benthic macroinvertebrates found in dip net samples
collected from streams located at Bainbridge Naval Training Center and a Reference

site.
14 EBTY
a4
Ibiptcra Ceratopogondae 2 1 2
[Diptera Chironcmidae 253 647 106 287
IDipters Dolichopodidac ;
'piptera Dixdae - 7
lpipwra [Empididae 2
iptera Prychoteridae ] 10
Diptera Tipulidae 252 18 13 9
!k}ordiidca unknown 1
[Haplotaxida Naididae 20 2 16
Haplotaxida Tubificidae 2
Haplowdds Unkiwwu 1
Hemiptera [Notonectidae 1
(Fsopoda [Ascllidae z
| cpidopters Pyralidae 1
Lumbriculida * [Lumbriculidae 1 1
Pricgaloptera Corvydalidac 5 8 1
Megaloptera Sialidae 5 1 | §
ta Caloptergyidae 4 2 2
Ddonata Cordulegastridae 3
Odonata Gomphidae 3 13 ]
onata [Libellulidae ]
TOTAL _2288 1879 24 41,

1 BBR - Big Beanch, Reference vite

7 HVRA . Huppy Valley Rranch

3 EBUT - East Branch Urnamad Tributary
4 WBT - West BranchUnnamed Tributary
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